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1. This document has been translated by computer. So the translation may not reflect the 
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CLAIMS 



[Claim(s)] 

[Claim 1] The semi-conductor wafer supporting structure characterized by having the 
mediation layer which consists of the combination or foam of fiber made from heat- 
resisting material inserted between the semi-conductor wafer attachment component 
equipped with the nitride-ceramics base material for holding a semi-conductor wafer, the 
metal cooling system, and said semi-conductor wafer attachment component and said 
cooling system. 

[Claim 2] The semi-conductor wafer supporting structure according to claim 1 characterized 
by said semi-conductor wafer attachment component being the electrostatic chuck 
equipped with the nitride-ceramics base material and the electrode for electrostatic chucks 
inside this base material. 

[Claim 3] The semi-conductor wafer supporting structure according to claim 1 characterized 
by said semi-conductor wafer attachment component being the arrangement of electrode 
for plasma generating equipped with the nitride-ceramics base material and the RF 
electrode inside this base material. 

[Claim 4] The semi-conductor wafer supporting structure given in any one claim of claims 
1-3 to which said semi-conductor wafer attachment component is characterized by having 
the nitride-ceramics base material and the resistance heating element inside this base 
material. 

[Claim 5] The semi-conductor wafer supporting structure given in any one claim of claims 
1-4 characterized by the combination of said fiber being a nonwoven fabric or a reticulated 
sheet. 

[Claim 6] The semi-conductor wafer supporting structure given in any one claim of claims 
1-4 characterized by applying the pressure to said mediation layer. 
[Claim 7] The manufacture approach of the semi-conductor wafer supporting structure 
characterized by fixing on both sides of the mediation layer which consists of the 
combination or foam of fiber made from heat-resisting material between the semi- 
conductor wafer attachment component equipped with the nitride-ceramics base material 
for holding a semi-conductor wafer, and a metal cooling system, fixing mechanically said 
semi-conductor attachment component, said cooling system, and said mediation layer 
subsequently, and unifying. 

[Claim 8] The semi-conductor wafer attachment component equipped with the nitride- 
ceramics base material for holding a semi-conductor wafer. It faces, although the semi- 
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conductor wafer supporting structure equipped with the mediation layer which consists of 
the combination or foam of fiber made from heat-resisting material inserted between tiie 
metal cooling system, and said semi-conductor wafer attachment component and said 
cooling system is used. Operation of the semi-conductor wafer supporting structure which 
applies a pressure to said mediation layer and is characterized by adjusting the amount of 
heat transfers between said semi-conductor wafer attachment components and said 
cooling systems by adjusting this pressure. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the semi-conductor wafer supporting 
structure for semiconductor fabrication machines and equipment, its manufacture 
approach, and its operation. 
[0002] 

[Description of the Prior Art] For example, in semi-conductor processes, such as a CVD 
method, the sputtering method, and the etching method, a sehrii-conductor wafer is 
installed on the so-called susceptor, this susceptor is heated, and the semi-conductor wafer 
is heated. Under the present circumstances, heat-treating using the electrostatic chuck 
made from the ceramics as a susceptor, and adsorbing a semi-conductor wafer to a 
susceptor recently is indicated (JP,59-124140,A). Moreover, a ceramic heater is used as a 
susceptor, a semi-conductor wafer is installed on this ceramic heater, and heating this 
directly is loiown. However, in order to raise the volume of a semi-conductor wafer, it is 
required to perform heating and cooling for controlling a temperature change [ in / for the 
semi-conductor wafer on a susceptor / an attachment-and-detachment cycle ] with 
sufficient responsibility, and, for that, it is necessary to combine a cooling system to a 
susceptor. 

[0003] l^oreover, these people indicated laying an RF electrode under the interior of a 
ceramic susceptor, installing the counterelectrode to this RF electrode in the location which 
counters a susceptor, generating the plasma among these, and raising the semi-conductor 
film (un-opening [ a Japanese-Patent-Application-No. No. 149273 / six to / specification, ] 
to the public at the time of this application). In this equipment, since the heating value of 
the plasma is added to a semi-conductor wafer and that temperature is changed, to 
perform temperature control of a semi-conductor wafer is desired by preparing the cooler 
style of the heating value which carries out incidence from the plasma. 
[0004] The technique which combines an electrostatic chuck by metal bonding to the metal 
cooling plate of a water cooling type is proposed (JP,3-3249,A). Moreover, in the 
electrostatic chuck equipped with two or more ceramic layers, the circulation way of a 
refrigerant is formed in the middle ceramic layer of these, and the technique of reducing 
the skin temperature of an electrostatic chuck is proposed by pouring a refrigerant on this 
circulation way (JP,3-108737,A). 
[0005] 
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[Problem(s) to be Solved by the Invention] However, this invention person checked that 
these two kinds of well-known technique [ each ] had the problem. That is, specifically in a 
technique given in JP,3-3249,A, the electrostatic chuck and the water-cooled cooling plate 
made from aluminum which consist of an alumina etc. are combined by the indium. 
However, the melting point of an indium is about 160 degrees C, and at most 150 degrees 
C or less and since the operating temperature limits are low, in semiconductor fabrication 
machines and equipment, applicability is very narrow [ the melting point / operating 
temperature limits ]. Moreover, although it tried to join both more using a high-melting 
metal wax, since great residual stress occurred in both interface and destruction arose after 
junction by the differential thermal expansion between the ceramics which constitutes an 
electrostatic chuck, and the metal which constitutes a water-cooled cooling plate, 
manufacture was difficult. Of course, if the metal of a low-melt point point like an indium is 
used, this residual stress can be decreased, but as mentioned above in this case, operating 
temperature limits will become narrow. Moreover, although there is also a technique which 
combines an electrostatic chuck and a water-cooled cooling plate with resin, this also has 
low thermal resistance and operating temperature limits are very narrow. 
[0006] Furthermore, in semiconductor fabrication machines and equipment, corrosive gas, 
such as chlorine-based gas and fluorine system gas, is used as the gas for deposition, the 
gas for etching, and gas for cleaning. It is difficult to select the metal bonding agent which 
is hard to be corroded even if exposed to these corrosive gas. 

[0007] The technique of JP,3-108737,A was also examined. However, since the heating 
value from the plasma or an electron beam comes into the front-face side of an 
electrostatic chuck, the front face of an electrostatic chuck is heated. When a base material 
is formed with the thermally conductive low ceramics and the high density plasma is used, 
there is a possibility that the temperature of the front face of a base material may rise to 
700-800 degrees C, and a base material may break. Although a refrigerant is poured to a 
refrigerant path in order to take this heat and to control temperature, a temperature 
gradient occurs between the front face of an electrostatic chuck, and the circulation way of 
a refrigerant In this case. In generating the plasma in the front-face side of an electrostatic 
chuck especially, this temperature gradient becomes large. For this reason, since the 
temperature gradient inside an electrostatic chuck increases notably and great thermal 
stress occurs, it has become clear that a possibility that destruction may occur is in a 
ceramic base material. 

[0008] The technical problem of this invention is enabling it the skin temperature of the 
susceptor made from the ceramics, and to control the temperature of a semi-conductor 
wafer by taking a heating value with a cooling medium further. Furthermore, it is an 
elevated temperature and using it also in an elevated-temperature field 200 degrees C or 
more, and being able to be made to perform the temperature control especially, about the 
susceptor made from the ceramics, and is enabling it to prevent the destruction. 
[0009] 

[Means for Solving the Problem] This invention relates to the semi-conductor wafer 
supporting structure characterized by having the mediation layer which consists of the 
combination or foam of fiber made from heat-resisting material inserted between the semi- 
conductor wafer attachment component equipped with the nitride-ceramics base material 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2005/11/22 



JP,09-017849,A [DETAILED DESCRIPTION] 



3/12 "^-V 



for holding a semi-conductor wafer, the metal cooling system, and a semi-conductor wafer 
attachment component and a cooling system. 

[0010] Moreover, in this invention, on the occasion of manufacturing the above-mentioned 
semi-conductor wafer attachment component, on both sides of a mediation layer, it fixes 
between a semi-conductor wafer attachment component and a cooling system, 
subsequently a semi-conductor attachment component, a cooling system, and a mediation 
layer are fixed mechanically, and it unifies. 

[0011] Moreover, in this invention, on the occasion of using the above-mentioned semi- 
conductor wafer attachment component, a pressure is applied to a mediation layer and the 
amount of heat transfers between a semi-conductor wafer attachment component and said 
cooling system is adjusted by adjusting this pressure. 

[0012] this invention person's mediation layer which consists of the combination or foam of 
fiber made from heat-resisting material was pinched between the semi-conductor wafer 
attachment component and the metal cooling system. Here, the combination of fiber 
contains the combination which knit and manufactured fiber, and is specifically the network 
and textile fabrics of fiber. Moreover, without knitting fiber, much fiber is made to become 
entangled mutually, or the combination combined and manufactured with heat or 
adhesives is included, and there are specifically felt, a web, a nonwoven fabric, etc. 
Moreover, foam may mean the ingredient which has much pores inside, and this pore may 
be a closed pore or an open pore. Here, the metal and ceramics of heat-resisting material 
which said the ingredient which is not fused at at least 200 degrees C, and carried out the 
claudicaton concretely are desirable. 

[0013] These ingredients are usually used as an electrode material of a heat insulator or a 
cell. However, this invention person made the combination thru/or foam of such fiber 
intervene between a semi-conductor wafer attachment component and a cooling system, 
and found out that heat transfer can be performed among both. That is, although a lot of 
heating values come into the front face of a semi-conductor wafer attachment component 
from the plasma etc. for a short time, the temperature of the base material of a semi- 
conductor wafer attachment component rises to the whole with this heat. That is, since the 
temperature gradient in this base material is small since the refrigerant circulation way is 
not prepared into the ceramic base material, and the thermal stress in the interior is small, 
there is no possibility that destruction and a crack may occur in a base material. 
[0014] Since it can come, simultaneously metallic bond of a metal cooling system is not 
directly carried out to the ceramic base material, and especially the direction of a cooling 
system is not heated, as for the heat deformation, big residual stress does not remain in 
the interface of a cooling system and a ceramic base material small. Although heat is 
transmitted by the mediation layer which consists of the combination or foam of fiber with 
this, in order not to perform heat transfer with too much mediation layer at this time, 
temperature by the side of the tooth back of the base material with which a mediation 
layer contacts can be made high, and can make small a difference with the temperature by 
the side of a front face, can make the temperature gradient inside a base material small, 
and can transmit predetermined heat to a cooling system. Therefore, destruction of a 
ceramic base material and fear of a crack were prevented completely, and it was stabilized 
also in the elevated-temperature field, and the skin temperature of a semi-conductor wafer 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2005/11/22 



JP,09-017849,A [DETAILED DESCRIPTION] 



4/12 ^-V 



attachment component was able to be controlled by this invention. 
[0015] In case this semi-conductor wafer supporting structure is manufactured, a semi- 
conductor attachment component, a cooling system, and a mediation layer can be fixed 
mechanically, and it can unify. 

[0016] Moreover, according to the above-mentioned semi-conductor wafer supporting 
structure, it checked that the amount of heat transfers between a semi-conductor wafer 
attachment component and a cooling system could be adjusted by applying a pressure to a 
mediation layer and adjusting this pressure. That is, when this pressure was enlarged, the 
amount of heat transfers from a semi-conductor wafer attachment component to a 
refrigerant is increased, and it came to get. On the other hand, if the aforementioned 
pressure is made small, it comes to be hard to transmit heat between a semi-conductor 
wafer attachment component and a refrigerant, and the temperature gradient in a 
mediation layer can be enlarged further. Thus, it discovered being [ of a semi-conductor 
wafer attachment component ] skin temperature, and that the temperature of a semi- 
conductor wafer was freely controllable further by controlling the pressure applied to a 
mediation layer. 
[0017] 

[Embodiment of the Invention] As ceramics which constitutes the base material of a semi- 
conductor wafer attachment component, nitride ceramics with high thermal conductivity 
are suitable. For example, although oxide ceramics like an alumina have low thermal 
conductivity, the heat from the plasma is accumulated and temperature tends to rise too 
much, alumimium nitride has the thermal conductivity of at least 90 or more W/m-K. As 
such nitride ceramics, silicon nitride and sialon are desirable in respect of thermal shock 
resistance, moreover, alumimium nitride ~ NF3 etc. ~ if exposed to fluorine system 
corrosive gas ~ that front face ~ AIF3 from ~ the becoming passivation film generates and 
this passivation film has high corrosion resistance to halogen system corrosive gas. 
[0018] As long as a semi-conductor wafer attachment component is a susceptor which 
installs a semi-conductor wafer, it may have other functions. For example, when the 
electrode for electrostatic chucks is prepared in the interior of a base material, this semi- 
conductor wafer attachment component can be used as an electrostatic chuck. Moreover, 
when a resistance heating element is prepared in the interior of a base material, this 
attachment component can be used as a ceramic heater. Furthermore, although this 
attachment component can be used as an electrode for plasma generating when the 
electrode for plasma generating is prepared into a base material, about this mode, it 
mentions later further. 

[0019] Thus, when preparing a conductive ingredient like an electrode or a heating 
element in the interior of a base material and supplying power to this conductive 
ingredient, it is desirable to install a terminal in a base material and to connect this terminal 
to it to a conductive ingredient. As the quality of the material of such a terminal and a 
conductive ingredient, refractory metals, such as a tungsten, molybdenum, platinum, and 
nickel, are desirable, and the alloy of these refractory metals also has them. [ desirable ] 
Although especially a limit does not have the configuration of a base material, it is the 
board-like preferably and the superficial configuration of a board-like base material can be 
made into configurations, such as circular, a circular ring configuration, a square, a 
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rectangle, and a hexagon. 

[0020] When using a resistance heating element as this conductive ingredient, the gestalt 
of this resistance heating element may have the shape of a line, tabular, and a foil, and it is 
desirable to wind a linear resistance heating element in the shape of a coil spring. When 
this winding object is used, the configurations when seeing this winding object in that 
direction of a medial axis may be circular, a triangle, a quadrilateral, etc. 
[0021] the case where an electrostatic chuck electrode is used as the aforementioned 
conductive ingredient - this gestalt ~ plate-like - suppose that it is reticulated. Moreover, 
you may be a unipolar system and may be a bipolar type. 

[0022] The case of plasma generating electrode equipment is explained. The minimum 
value of the thickness of this electromagnetic wave transparency layer needs to be referred 
to as 0.1mm or more, and the plasma sheath field was able to expand it by this, and it was 
able to make the uniform and stable plasma generate. And even If it thickens an 
electromagnetic wave transparency layer in this way, this electromagnetic wave 
transparency layer consists of ceramics, and the dielectric constant epsilon of an 
electromagnetic wave transparency layer is several or more times larger compared with the 
dielectric constant of vacuum. Consequently, there is also no fall of inter-electrode field 
strength, the ion in the plasma could fully be accelerated in the plasma sheath, and it 
checked that plasma discharge was stabilized. 

[0023] Although the dielectric constant of an electromagnetic wave transparency layer was 
generally large, when the average of the thickness of an electromagnetic wave 
transparency layer became large too much, the self-calorlfic value by the dielectric loss of 
an electromagnetic wave transparency layer became large, and there was an inclination for 
the effectiveness of plasma power to fall. As for especially the average of the thickness of 
this viewpoint to an electromagnetic wave transparency layer, it is desirable to be referred 
to as 5.0mm or less. 

[0024] The electrode laid underground in a base material is a bulk-like field-like electrode 
preferably, and the base material which surrounds this field-like electrode is really without 
a plane of composition a sinter. A field-like metal bulk object means what was formed as 
the shape of a field of one, without arranging a line object or a board a swirl and in the 
shape of meandering. 

[0025] By constituting a field-like electrode with a metal bulk object, it is easy to make the 
resistance of an electrode small. For example, since it is at most about dozens of 
micrometers thin, as for a screen-stencil electrode, resistance becomes large Inevitably. For 
example, when a frequency is 13.56MHz, the thickness of an electrode has 20 micrometers 
or more desirable [ an electrode is a tungsten, and ]. It is difficult to form the electrode of 
this thickness with screen printing. 

[0026] Although the gestalt of an electrode may be a metal plate, especially its thing to 
consider as the plate which consists of combination of a metal wire rod, or the plate with 
which many stomata were formed Is desirable. By this, in the phase of making a base 
material sintering, ceramic powder flows, the junction force of a surroundings lump and the 
ceramics in the both sides of a plate since it fills up becomes large into the hole of 
combination, and the reinforcement of a base material improves. 
[0027] A punching metal, a wire gauze, and the felt can be illustrated as such a plate. 
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However, an electrode consists of a refractory metal, and it is difficult for the plate which 
consists of a refractory metal since the metaled degree of hardness is high when it is a 
punching metal to open many stomata by punch, and processing cost also becomes very 
high. 

[0028] Since the wire rod which consists of a refractory metal can obtain easily when this 
point and an electrode are grids, a grid can be manufactured if the braid of this wire rod is 
carried out. Therefore, manufacture of an electrode is easy. 

[0029] In plasma generating electrode equipment, by laying underground the resistance 
heating element which consists of a refractory metal into a base material, and supplying 
power to this resistance heating element, it can constitute so that the front face by the side 
of plasma generating of a base may be made to generate heat and it may deal in it. In the 
condition of having laid the wafer directly on plasma generating electrode equipment, and 
having held by this, since a wafer can be heated directly, soak nature and the response at 
the time of heating can be raised. Until just before generating the plasma especially, the 
preheating of the wafer is carried out, arid if the power supplied to a resistance heating 
element at plasma generating and coincidence is decreased, regardless of the existence of 
generating of the plasma, the temperature of a wafer is uniformly maintainable. 
[0030] As combination of the fiber which constitutes a mediation layer, although a network, 
a nonwoven fabric, the felt, etc. can be illustrated, it is not limited to these. There is the 
following as this example. As the quality of the material of this fiber. It is desirable to 
consider as nickel, aluminum, copper, brass, stainless steel, these alloys, carbon, an 
alumina, etc., and when being especially exposed to corrosive gas in semiconductor 
fabrication machines and equipment, these quality of the materials are suitable. 
[0031] The foam which constitutes a mediation layer can be manufactured by mixing metal 
powder or ceramic powder, and the powder of foam, and calcinating this mixture according 
to the usual method of a powder sintering process. As this metal powder or ceramic 
powder. It is desirable to consider as nickel, aluminum, copper, brass, stainless steel, these 
alloys, carbon, an alumina, etc., and when being especially exposed to corrosive gas in 
semiconductor fabrication machines and equipment, these quality of the materials are 
suitable. Moreover, the usual thing can be used as foam. 

[0032] As a metal which constitutes a metal cooling system, although there is nothing, 
when a cooling system is exposed to halogen system corrosive gas, as for especially a limit, 
it is desirable to use aluminum, copper, stainless steel, and nickel. 
[0033] As a refrigerant which can be used in a cooling system, you may be liquids, such as 
water and a silicone oil, and may be gases, such as air and inert gas. Moreover, this 
contractor can choose this flow rate suitably. 

[0034] The approach of fixing mutually a cooling system and a semi-conductor wafer 
attachment component mechanically Is usually good at law. Moreover, although a 
mediation layer can be joined to a cooling system and it can join to a semi-conductor wafer 
attachment component, this junction Is necessarily unnecessary. 
[0035] Drawing 1 is the sectional view showing an example of the semi-conductor wafer 
supporting structure which used the electrostatic chuck as a semi-conductor wafer 
attachment component. The electrostatic chuck electrode 4 is laid underground into the 
base material 3 of the electrostatic chuck 2, and the semi-conductor wafer 1 is installed in 
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the surface 2a side of a base material 3. Circular flange 2c is installed in the side face of a 
base material 3 at the tooth-back 2b side of the opposite side of surface 2a. The terminal 5 
is laid underground into the base material 3, the end of a terminal 5 is connected to the 
electrostatic chuck 4, and the other end of a terminal 5 is exposed to tooth-back 2b. 
[0036] The cooling system 11 is installed in the tooth-back 2b side of the electrostatic 
chuck 2. The circulation way 12 of a refrigerant is established In the interior between 
surface lib of this cooling system 11, and tooth-back 11c, and the refrigerant feed holes 
13 and the refrigerant discharge hole 14 are formed in the tooth-back 11c side. As for the 
refrigerant circulation way 12, it is desirable to see superficially, to form a septum etc. and 
to make the inside of the field of a board-like cooling system lie in a zigzag line so that a 
refrigerant may flow by the almost equal rate of flow. The desirable metal fastener 6 is 
installed on surface lib of a cooling system 11, and lobe 6a of this fastener 6 has 
countered to flange 2c. Alignment of through tube 6b of a fastener 6 and the through tube 
11a of a cooling system 11 is carried out, the bolt 7 common in each of this through tube is 
inserted, and the both ends of this bolt 7 are concluded with the nut 8. 
[0037] The mediation layer 9 is pinched between tooth-back 2b of the electrostatic chuck 
2, and surface lib of a cooling system 11, the mediation layer 10 is pinched between 
flange 2c and a fastener 6, and the mediation layer 20 is pinched between flange 2c and 
lobe 6a of a fastener 6. The electric wire 16 is connected to the terminal 5, and this electric 
wire 16 is connected to DC power supply 15. To the semi-conductor wafer 1, the other 
poles or ground of a power source 15 is connected through the electric wire 17. 
[0038] In case a semi-conductor wafer is processed, the semi-conductor wafer 1 is 
installed in surface 2a, power is supplied to the electrostatic chuck electrode 4, and the 
chuck of the wafer 1 is carried out. In this condition, the plasma is generated and 
membrane formation, etching processing, etc. of CVD etc. are performed. If a refrigerant is 
supplied into the circulation hole 12 like an arrow head A from the refrigerant feed holes 13 
of a cooling system 11, a refrigerant will flow like the profile arrow head B, and the inside 
of this will be discharged like an arrow head C from a discharge hole 14. By adjusting the 
conclusion force over a bolt 7, the pressure added to the mediation layer 9 can be 
adjusted. 

[0039] Drawing 2 is the sectional view showing the example which is heated to 
coincidence, and which constituted the semi-conductor supporting structure so that it could 
do by laying a resistance heating element under the interior of an electrostatic chuck 
further, carrying out the chuck of the semi-conductor wafer. The same sign may be 
attached to the same member as what was shown in drawing 1 , and the explanation may 
be omitted. In this electrostatic chuck 18 with a heater, the electrostatic chuck electrode 4 
is laid under the interior of the surface 18a side of a base material 3, and the resistance 
heating element 19 is laid under the tooth-back 18b side rather than the electrode 4. The 
terminal 30 of a pair is laid under the tooth-back side from this resistance heating element 
19, and the end face of each terminal 30 is exposed to tooth-back 18b. The both ends of 
the resistance heating element 19 are combined to each terminal 30, and each terminal 30 
is electrically connected to the electric wire 21. Each electric wire 21 is connected to the 
power supply 22 with a thyristor regulator, respectively. 18c is the flange of a base 
material. 
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[0040] In case a semi-conductor vyafer is processed, the semi-conductor wafer 1 is 
installed in surface 18a, power is supplied to the electrostatic chucic electrode 4, and the 
chuck of the wafer 1 is carried out. And supply power and it is made to generate heat to 
the resistance heating element 19, and it heats, adsorbing a wafer 1. In this condition, the 
semi-conductor wafer 1 is heated and etching processing etc. is performed. Or in 
generating the plasma, the calorific value of a resistance heating element is decreased to 
that incidence of the heat from the plasma is carried out to a wafer, and coincidence, and it 
controls to keep the temperature of a wafer constant. If a refrigerant is supplied into the 
circulation hole 12 like an arrow head A from the refrigerant feed holes 13 of a cooling 
system 11, a refrigerant will flow like an arrow head B and the inside of this will be 
discharged like an arrow head C from a discharge hole 14. 

[0041] Drawing 3 is the fragmentary sectional view showing typically the condition of 
having installed plasma generating electrode equipment 25, the mediation layer, and the 
cooling system 11 in the chamber 32. Drawing 4 is the perspective view in which cutting a 
part, and lacking and showing it among the plasma generating electrode equipment 25 of 
drawing 3 . The same sign may be attached to the same member as what was shown in 
drawing 1 , and the explanation may be omitted. 

[0042] In the equipment 25 of this example, the grid 26 as shown in drawing 4 is used. 
The grid 26 is making the round shape as a whole, and carries out the braid of the fiber 
thru/or line object 26a. In drawing 4 , 26b is a stitch. 

[0043] In drawing 4 , ring-like flange 25c is prepared in the side peripheral surface by the 
side of the tooth back of the base material 21 of an approximate circle board configuration, 
and the RF electrode which consists of a grid 26 is laid under the interior of a base material 
21. The electromagnetic wave transparency layer 36 is formed in the surface 25a side. The 
terminal 27 is laid under the tooth-back 25b side inside a base material 21, and the 
terminal 27 is connected to RF electrode 26. The end face of a terminal 27 is exposed to 
tooth-back 25b of a base material 21. 

[0044] By this example, plasma generating electrode equipment 25 is installed so that RF 
electrode 26 may become a top-face side, and the wafer 1 is laid in this surface 25a. The 
end of the cable 38 for electric power supplies is connected to the terminal 27, the other 
end of a cable 38 is pulled out out of the chamber 32, and it connects with RF generator 
29. Predetermined spacing is kept in an electrode 26 and the location which counters, and 
the counterelectrode 24 is installed in it in parallel. The end of the cable 37 for electric 
power supplies is connected to the counterelectrode 24, the other end of a cable 37 is 
pulled out out of the chamber 32, and it connects with RF generator 29 and the ground 31. 
In addition, in plasma generating electrode equipment 25, it can connect with RF generator 
29 combining DC power supply, and an electrode can be operated as an electrostatic chuck 
electrode by these DC power supply. In this case, a wafer is connected to a ground 31 
through the plasma. 

[0045] The mediation layer 9 is pinched between tooth-back 25b of equipment 25, and 
surface lib of a cooling system 11, the mediation layer 10 is pinched between flange 25c 
and a fastener 6, and the mediation layer 20 is pinched between flange 25c and lobe 6a of 
a fastener 6. 

[0046] The plasma generating field 35 on a wafer 1 can be made to generate the plasma 
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by introducing predetermined gas and supplying liigh-frequency power tlirough the cables 
37 and 38 of a pair in a chamber. Under the present circumstances, a plasma sheath is 
generated between the plasma generating field 35 and surface 25a. Although the heating 
value from this plasma is emitted toward a semi-conductor wafer and a base material 21, 
by supplying a predetermined refrigerant into a cooling system 11 at this time, it is 
stabilized and the temperature of a semi-conductor wafer can be controlled. 
[0047] 

[Example] (Example 1) 

The semi-conductor supporting structure as shown in drawing 1 was actually 
manufactured, and the property was examined. However, the base material 3 was 
manufactured by the alumimium nitride which has the thermal conductivity of 150 W/mK. 
The diameter of this semi-conductor wafer attachment component 2 was set to 200mm, 
and thickness was set to 10mm. The nonwoven fabric of the shape of a sheet with a 
thiclcness of 1mm was used as a mediation layer. This nonwoven fabric was manufactured 
by knitting nickel fiber of 10 micrometers of wire-size numbers, and that voidage was made 
into 60%. Forming the electrostatic chuck electrode 4 with the plate of the wire gauze 
made from molybdenum, the terminal 5 used the cylindrical terminal with a diameter 
[ made from molybdenum ] of 5mm. The cooling system 11 was formed by aluminum. 
[0048] Incidence of the 2kW heat was carried out at the heating heater which is not 
illustrated from the surface 2a side of this base material into the vacuum. This is in actual 
semiconductor fabrication machines and equipment for simulating the heating value of the 
plasma generated on a front face. In the cooling system, 20-degree C water was poured as 
a refrigerant. When the temperature of surface 2a of a base material, tooth-back 2b, and 
surface lib of a cooling system was measured in this condition, respectively, they were 
420 degrees C, 415 degrees C, and 35 degrees C, respectively. That is, in a base material 
2, only only 5-degree C temperature gradient is generated, and the stress by this 
temperature gradient hardly exists. For this reason, even if it carried out the long duration 
drive, the crack etc. was not generated at all. On the other hand, the 35 degrees C [ 415 
degrees C to ] temperature gradient will have arisen in the mediation layer with a thickness 
of 1mm. 

[0049] Moreover, since the temperature of the front face of a cooling system is also 35 
degrees C and is not heated by the elevated temperature, the thermal expansion of a metal 
cooling system is hardly produced, either, but there are very few variation rates. On the 
other hand, generally the line coefficient of thermal expansion of the ceramics is small as 
compared with a metal. For example, the line coefficient of thermal expansion Of 
alumimium nitride is 5xl0-6/degree C, and the line coefficient of thermal expansion of 
aluminum is 24xl0-6/degree C, and has the difference of about 5 times. Therefore, there 
was also little deformation by the thermal expansion of the whole wafer supporting 
structure. Moreover, even if the amount of thermal expansion of a ceramic base material 
differs from the amount of thermal expansion of a cooling system, since the nonwoven 
fabric is soft, the difference of both variation rate can be absorbed. Thus, a nonwoven 
fabric absorbs distortion by the temperature gradient and the variation rate, and plays the 
role which holds equipment in the safe condition mechanically. In this example, the 
nonwoven fabric which consists of nickel was able to transmit the heating value of 6W per 
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square centimeter. 

[0050] (Example 2) In the example 1, the pressure which clamps between a ceramic base 
material and cooling systems mechanically was increased, and the compression set of the 
nonwoven fabric which consists of nickel was carried but. When the temperature of surface 
2a of a base material, tooth-back 2b, and surface lib of a cooling system was measured 
like the example 1 in this condition, respectively, they were 340 degrees C, 335 degrees C, 
and 40 degrees C, respectively. That is, in a base material 2, only only 5-degree C 
temperature gradient is generated, and the stress by this temperature gradient hardly 
exists. On the other hand, the big temperature gradient 40 degrees C had arisen from 340 
degrees C in the mediation layer. Moreover, the porosity of a nonwoven fabric decreased 
as compared with the example 1, the temperature gradient in the inside of a nonwoven 
fabric has decreased, and the temperature in the front face of an attachment component 
fell. Thus, the temperature of the front face of an attachment component was controllable 
by changing the pressure to a nonwoven fabric and controlling the porosity. 
[0051] (Example 1 of a comparison) In the example 1, the mediation layer was removed, 
and where spacing between a ceramic base material and a cooling system is opened 1mm, 
both were mechanically fixed with the locking device 6. And it examined in the vacuum like 
the example 1. Under the present circumstances, when an incidence heating value is set to 
400W, the temperature of the front face of a ceramic base material has exceeded 400 
degrees C. Moreover, when an incidence heating value is set to 2kW, this temperature has 
exceeded 700 degrees C. Moreover, heat transfer in the space between a base material 
and a cooling system is performed by only thermal radiation. 

[0052] (Example 3) The semi-conductor wafer supporting structure shown in drawing 2 
was manufactured. The configuration of a base material 3 was made disc-like, and was 
manufactured by the alumimium nitride which has the thermal conductivity of 150 W/mK. 
The winding object wound in the shape of a coil spring was used for the resistance heating 
element 19. Moreover, if a disc-like base material is seen superficially, the resistance 
heating element is laid underground so that a curled form may be made. The diameter of 
this semi-conductor wafer attachment component 18 was set to 200mm, and thickness was 
set to 20mm. As a mediation layer, the reticulated sheet made from stainless steel was 
used. The stainless steel thin line of 0.2mm of wire sizes was knit in all directions, and this 
reticulated sheet created it. The opening used the thing of 50 per inch. The cooling system 
was manufactured by aluminum. 

[0053] About this supporting structure, the same trial as an example 1 was performed. 
That is, incidence of the heating value of 2kW was carried out at the heating heater of 
another object from the front-face side of a base material. In the circulation way of a 
cooling system, 20-degree C water was poured as a refrigerant. When the temperature of 
surface 18a of a base material, tooth-back 18b, and surface lib of a cooling system was 
measured, respectively, they were 350 degrees C, 345 degrees C, and 25 degrees C, 
respectively. Destruction did not generate this wafer supporting structure at all in the base 
material, and fault was not accepted. 

[0054] (Example 4) In the example 3, from the front-face side of a base material, carried 
out incidence of the heating value of 2kW at the heating heater of another object, and it 
was made to generate heat by supplying power to coincidence to a resistance heating 
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element, and 20-degree C water was poured as a refrigerant on the circulation way of a 
cooling system. The temperature of surface 18a was controllable at 400 degrees C by 
feeding back this temperature to a power source, having controlled the output of power 
supply and measuring the temperature of surface 18a. That is, the heating value by the 
flowing refrigerant took the inside of a cooling system with total of the heating value which 
is carrying out incidence to front-face thru/or wafer installation side 18a, and the heating 
value from the resistance heating element in a base material, it was stabilized and the 
temperature of surface 18a of a base material was able to be controlled by picking. 
[0055] (Example 2 of a comparison) In the example 3, the base material and cooling 
system made from the ceramics were joined with the aluminum wax. When it solders, a 
zygote is manufactured and the temperature of this zygote was dropped even to the room 
temperature, destruction was looked at by the base material by the differential thermal 
expansion of a base material and a cooling system. 

[0056] (Example 3 of a comparison) In the example 3, the base material and cooling 
system made from the ceramics were joined with the aluminum wax. However, in order to 
prevent destruction by the differential thermal expansion of a cooling system and a base 
material, the cooling system was formed with molybdenum with a low coefficient of 
thermal expansion. And like the example 1, incidence of the heating value of 2kW was 
carried out to the surface 18a side, and 20-degree C water was poured as a refrigerant on 
the circulation way of a cooling system. Consequently, the temperature of surface 18a of 
the electrostatic chuck 18 made from the ceramics fell to 45 degrees C. 
[0057] However, temperature required for a semi-conductor process is usually an elevated 
temperature much more except for the process which needs low temperature. For this 
reason, in order to think that temperature required for a process is 400 degrees C and to 
control the temperature of surface 18a at 400 degrees C, power was supplied and was 
made to generate heat to the resistance heating element in a base material 18. However, 
since the power which for that is supplied needed to be increased remarkably, it tried to 
decrease the flow rate of cooling water and to control temperature. However, if such 
control tends to be performed and it is going to raise the temperature of the front face of 
an attachment component, the temperature gradient would arise in the base material and 
the crack will have occurred. It means transmitting the heat beyond lOOW per square 
centimeter by the junctional zone of the aluminum wax which has joined the wafer 
attachment component and the cooling system at this time. 

[0058] (Example 5) As a result of changing various the amounts of transfer of the heating 
value in this mediation layer by changing the quality of the material and thickness of a 
nonwoven fabric In an example 1, it checked that the temperature of the front face of a 
wafer attachment component could be stabilized and controlled within the limits of a 
400W-4kW incidence heating value at 400 degrees C. When it was this within the limits, to 
the incidence heating value by the usual plasma and usual high density plasma which are 
especially used in a semi-conductor manufacture process, it turned out that it is suitable. 
[0059] (Example 6) In the example 1, the foam of nickel was used as a mediation layer. 
This foam was manufactured according to the usual approach of the powder metallurgy 
field. Consequently, it checked that the temperature of the front face of a wafer 
attachment component could be stabilized and controlled at 400 degrees C. 
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[0060] 

[Effect of the Invention] Faults, such as destruction based on the variation rate and this 
resulting from the differential thermal expansion of destruction, and the attachment 
component and cooling system by the thermal stress by the temperature gradient in a 
wafer attachment component, are avoidable, cooling appropriately with a cooling system 
according to this invention, even if the heating value from the plasma or an electron beam 
carries out incidence to a semi-conductor wafer attachment component, for example and 
this is heated remarkably, as stated above. Moreover, the temperature of the front face of 
a wafer attachment component is appropriately controllable by adjusting the pressure to a 
mediation layer. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 In the example of this invention, it is the sectional view showing roughly the 
semi-conductor wafer supporting structure which formed the mediation layer 9 between 
the ceramic electrostatic chuck and the cooling system. 

[Drawing 21 In the example of this invention, it is the sectional view showing roughly the 
semi-conductor wafer supporting structure which formed the mediation layer 9 between 
the ceramic electrostatic chuck with a heater, and the cooling system. 
[Drawing 31 In the example of this invention, it is the sectional view showing roughly the 
semi-conductor wafer supporting structure which formed the mediation layer 9 between 
plasma generating electrode equipment and a cooling system. 

[Drawing 41 It is the perspective view showing the fracture surface when turning off and 
lacking the plasma generating electrode equipment of drawing 3 . 
[Description of Notations] 

1 Semi-conductor Wafer, 2 Ceramic Electrostatic Chuck, 2a, 18a Front Face of Base 
Material, 2b, 18b A tooth back, 3, 21 A base material, 4 Electrostatic chuck electrode, 5 
The terminal of an electrostatic chuck, 6 A locking device, 9, 10, 20 Mediation layer. Eleven 
cooling systems, 12 The circulation way of a refrigerant, 13 The feed holes of a refrigerant, 
14 The discharge hole of a refrigerant, 15 The power source of an electrostatic chuck, 18 
An electrostatic chuck with a heater, 19 A resistance heating element, 25 Plasma 
generating electrode equipment, 26 An RF electrode, 36 Electromagnetic wave 
transparency layer 
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[0032] ^?ftS)ilg*«fiS-r€>^i «f 
[003 3] ?^SgS(C*Jt,»-rfiEffl-C#-2)?^Jii hX 

[0 034] ^^^|gtiii^^*•:>i-'^-«^t5P15^^%a 30 

[ 0 0 3 5 ] a 1 «. 5^ i'4iNi{t'5x-'>-^ 

^•TKiffiiar* -5. + -y 2 ©stt 3 ©tti«:»^ 
-y i'mffi4*iai9:3n-C*J«5, »tt3©«S2affliI 

ffi'j©¥rffi2 bliatCt*. R}g©7-7>i?a52 c3&iStt3© 40 

ffliMKSS 3 n-c c » 2> . iS^ 5 3 tcata: 3 nr 

[003 6] ©S?'* ^7^2©1tffi2 bffljK^&iPJISl 

i*iSS3tirt»s. c©?#ifl^gi i©^ffii ibi 
Wffil 1 c t©ffl©rt®{c}**i©8saBSi 2*ii9:we>n 

•Cfct). WEI 1 cffllCC?%«|«|&7Ll 3i?^a^m?Ll 
4<!:*ig9:W6n-Cl»-5. 2B. ^EWK^ 

r ®K©?^$lg©ffirt % (ii3fi^©fl£a-c?fej«*iasn 
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mith<\i^mfr>m^Qifi\%^m.i i©^mi 1 

b±tCl9:g$n-C*J»). C©BS:B:6©35tflSB6 a*i7 
v>i^SB2 cicJtU-CiilaiLrti-S. H3t*6©Sjl?L 
6 b i^aii^ 1 1 ©«]17L 1 1 a timm.^t>^^fi 
-C*J»3. C©&fi3S?l©tf{C^tffi©jj<ji,h 7*sjfA3ti 

[003 7 ] f -J 2©firffi2 b i?^ai$|g 1 1 

©^Ml 1 b<!;©MtC/^^E®9*lfi^*tlt:*^»). 7v> 
iy^2 c <!:@«:R6 <t©lfflCC/r«E® 1 Oifi^ittlXis 
»3. 7^>^gP2 c <!:@S:a6©3iag|56 ai©ia«::^ 
iEM2 0*«|l{4tlt:c^-5. SS^5{Cjl*Lr{i®Sl 6*i 

SSJSnrfcD. c©^i 6 3!»iii;sssiEii stc^tot: 
gBK3*i-ri,»-5>. ^^^^-^x^N- ItcS^UTtt. fijSl 

[003 8] x/>-*iaiS-r4KK:B. i^ft 

'5xy^- 1 *a®2 aJCiSgL. i^mmAiC 

^i^xmti^w^iu. ■^»x>'^-l^^9^■^.•y^»■r■s. c© 

ttlS-C. :7"-5X-r«r^^S-a-c-CVDtt<«:-OfiH@-?>X5' 

5^ > ^^mtji i'*tf ^ , ?#4issg 1 1 <mm^ii i 3 

*'63»cEnA©J:'>«:?&J«*SSi?Ll 2F«9'^ifiM^-r-5 

f^}K«C©*?:7^:BS^EnB©J: ^{cSKn. SfHl?Ll 
4*>6^EnC©J:^(cgfUl3#T,S. sJfJU h 7 {c*frs«t 
fe:^J*ieSrSC<!:(Cj:-,r. :A'SE®9K:*fLrJn*3€. 

ff^^sasi^s C <!: *sr # 

[ 0 0 3 9 ] H 2 fSim.^-^v i'©rt^tcM«cffi!A» 
J^ft^aift^'SCitcJror. ^^flcl^xyN-^g:^* 

C©t-5'-<*#»m^-i' ^5' 1 8{C48<,>r«. 
S4vt3©aMl 8 alSI©|^g|!{C#li9'i'9^me4«siS 
S3*i-C*J«5. «@4J:0feWSl 8bfflllK:fiin^«J 

1 9*sai9;s*iri,>4. c©ffiei^f*i 9*»6?rffifflii 

ccmtf— *f<Dis&^3 0*sag9:3tir*jiD. ^^3 0 

©^M;«iWrM 1 8 b (CSm C^-S>. 1 9 © 

MSSi5*iSS&^ 3 0 tcStb rjs^s n-Cto > S4&^ 3 

2i«, ^n-ent^-^ 'j;^a»u¥^u-3'-'W#©s^j 
«i|i&i®2 2tc^tL-c^?nrt».5, 1 8 ctisw© 

[0040] ^ai^j-^xyN-isiis-riBgtcti. ^=mw 

■^x/>- 1 8 atctaSL/. i- 5^ t{'«@4 

Lx. mK^^ \ Qici^{yxmti^m^hx^iik^ 

•e. •5x7^-l^r®«0-^-^ftHa■rS. CCttSSr. * 
«^•5x-»^- 1 *Jn}^l^. SfcX5,?->i/J!iS>5:i-?:ff 

v*>iE,©{»*i'J»xyN-«:ASt3n.5©illl^«:. ffiK^ 
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C0 04 1 ]H3«. :/7X-7^mg^S2 5> :n-«E 

taiaT'*-5. H l«:S^OA:4>©<t|^CSPW«:B|§H;?5F^ 10 

[0 042] *ie66fi»l©Sa2 5CC*J«,»-C». a4«C7K 
rJ:^!a:iKttmS2 6*fiefflO-ri»S. iffl«mffi2 6 
«. ^ilz-CRJ^^Jil/tiiO. ISiNI'S:i.»L/iSfti2 6 
a«r«iBLfc«>©r*4. H4«:*$ti-C> 2 6 b (iS* 

[0043] ia4K:*jC»-CW. f^RSJ^©»t*2 1 © 
W®fliJ©ffliJSffiK: y > i'tit©:? -7 > 2^352 5 c 6 
tvrfcO. Stt2 1©rt8P{c, iH<*fliS2 6*^6^c4W 
^iS^7!i^ai9:Snri,^^. £92 5 affll(c». m«e^ 20 
S3a®3 6*iJ^)55i3nrt>S. S«2 10rtgP©WE2 
5 b WtC«4S-?- 2 7 AiaiaS tx-C*J 15 . 2 7 
jfiSe2 6{cSiK3*ir«,»S. ^^■2 7©}iM*s. 
2 1 ©1t®2 5 b{C»mL-C(<»S, 

[0044] 7'7X-v'^««$gg2 5 «. :4^JfiWr 
«. ii5SjS®ffi2 8-W±ffi(|iJiftSJ:5K:Sg$nr4J 
•3. C©affi2 5 a{C'i;x>'>- « 
:f3m^m<D^--^)i3 8©-jg*iia8^2 7K:^$nr 
*J»3. ■!r-:?';l/3 8©ffiig*59^ + >>''?-3 2i1-{C?|#m 
5nTte«3. iSSigSiS2 9«:SiK^n-ci,i?), mS2 so 

62 4*Si9:S3tl-t:i,>S. m:^J#^il&ffl©^r-:?'il'3 7© 
— ^*Sji*|aimS2 4{C«iK3n-C*jO. -!r-:/;l,3 7© 
fife^*^9^•^'>-'^•-3 2©^1•^^?l#^al3n■C*J^5> ffi^ 

*s, :/'5Xv|%^^ejgS2 5{c*$t>T{i. SiSifiSiS 

2 9 (CDtdSimiS'&ie^-^iD-li'r ^igl L . C ©tt%S2!g(C 

-x3 1'v.ts^ssns. 40 

[ 0 0 4 5 ] i|g2 5©WB2 5 b iJ^SIgl 1 ©£ 

mi 1 b^©ra{c/^^s® grists ti-cfcfjv 

2 5c i@5£^6 ^©M{c/^^Ea 1 o*J3K*nrteD . 

75>i?gl52 5 c<i:@S*6©^Wai56a<!:©W{C:rt-^E 
@2 0*i»{SnTti4. 

[0 04 6] 5^i'>.'f-F«jm«©:</X*^AL> —M 
itcj:*). ■i;x/>-i©±©-/5Xv^fiSJ^3 5«:. 
^«1^3 5 tmmZ 5 a i©fai(C. ^=jX-7ly-7.1fi 50 
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^■r*. C©:/^X-7*^e)©fBlSiW*««c'Ji^>-*j 

gl m'^<!:mS©?#«*««&-rSCi{CctoT. 
{^fj x-'>-©ae4^5£Lr4fl®-r 5 C i ifi-Ct 
[0 04 7] 

[||$6«^] (Sltgt^l) 

m 1 KtS-T J: ^ «c*3»ftfiS^g?:JgKtciSJgl^. ^© 
fc/cL. 1 5 0W/mK©J»e3im* 
W^-5^ffcTJU5-'5A(CJ:-3-CS«3*SigO/c. C 
©^|£3S» -i; x-'^ 2 ©as* 2 0 0 m m <b U . 
US* 1 OmmiL/Co /r-?SS<t LTJIS 1 mm©i^- 

©X5,ir;HS6S*iStfCiCcj:-,tSJgLr*J»J. ■?■© 
3gBi^« 6 0 % <*: t/ft:. ^^3^ i- v i'Sffi 4 U :?*7' 
>S!©^«i©sFS{cJ:-,T0fiEL. ig^5«*';:?'7'> 
»©iSS5mm©Rtt*^^?:fiefflL/c. ^#«IS^gl 1 

[0048] St^t*i«:*JL»-C. C©S^vt©£M2 affllj*> 
6. a^RL/?tC>M»t-3»-fcJ:-5r2 kW©l»*Aj* 
L-fc. cn«. 9^©^««jiSS{c*jl»r. aM± 
-C^^T -5 7"^ x-7©««*««r •£ fc«&© ©r * 

?^S|gttiK:«?&j«<{:U-r2 o-c©**S£Ofc, c 
©KJiSr. Sl5t©£M2a> W®2b. ^M^amm 

1 1 b©as*-e-n-e<iS'JSL/c<tc:5. ^ti^ti42 
o'c. 4 15-c. ss'crabofc. BP^. «W24'r« 

to-r*»5-C©Se[ML.*^^b-C*J6-r. C©SffiM«: 

<fc-^)IE:^«s<b^<^;fi^^ELAJ:^,^. c©fc*tcg^raig«i 

/?3 1 mm©n-SJl©if r4 1 5 'CiP^S 5 'Cn© 

[0049] */<:. ?^*|lSgg©S®©iae[4> 3 5 *Cr* 
or, iBacc{*W»s*iTi,ijQ:i.>©T. ^SJ©?fe^il 

-b^S -^i'X©iSI»l^fi^«^{CJtifi! 

fl^«^«2 4x 1 o-'ycr^-jtr. 5f&ga©ffla 

fitoT. '5x^>-«J^S?g©^©««K55{cJ: 

?ftl^SSa<!:?&ai®©SSU!KSlfii*iS>a:o-CI,^-Cfe. ^ 
SK&iWiee*>t»fc»{C> M^^ti©M*iRlR-r4C<!: 

Slg*tS«9gK:^J5ct^{cfia^-rS!9: 

iT:&-fe>^>- h-'i'^fcf) 6W©S»fi*ej*^^. 

[0050] (mmm2) m^mi<cin,^x. -^^i y 
4? X s« i i ©la ^atswfc 7 > rz-r 

fc. C©tt,®-mi6t«l<b|5«{C. S*t©«ffi2a. « 



u 

fciC^. -e-tl-?*a3 4 0*a 3 3 5*C. 4 0'C-C*-:> 

[005 1] (.tmmi) mmmnci<si>x. :ft^^ 

tTofc, COKASt«LS«:4 0 OWi L/C i^fCB. -b 

^ 5 vfxmti<D^m<Du&ifi4 0 0 "cia^r L* ^ 

3{>S7 0 0'C*M^ri/$ofc, asfc. SWi^^ilSi 
©W©^WK:*5WSf8ie3lii«ifiSt©i5^{cj:ortf*)n 20 

[00 52] <Safe0>l3) 02{C^^•r^^*■5x;'^-fiS 
^g^rWiSL/c. «tt3©}ett«RSttiU. 15 0 
W/mK©j»e^«:Wr •S^jfcTJl' 5 - AfC^t o r 

nri^S, C©^f*-?xyN-^^FSmi 8©iBS4 2 
OOmmiO. JS3«r20mm<!:b/c. :^^iLr. 
;:<7^>u;^i?©iHat*'>-h*ffifflLfc, c©««i^-h 30 
«. «!S0. 2mm©;^f >^;^^ffi|g4«^«|{ciB^■c^^ 
SSL/c, ag3tf« W^f^^/ct) 5 02ts:ffi^©«)©«:ffi 

[00 5 3] c:©«^SK:'oci-r. *SteWI i il^S© 
S5K*?f-:,/c. HP^. S*t©^ffifliJ*>?>. «0»©ftB»t 
-:>-tCj:r>t:2 kW©i^*A«t^. ?^^SgS©ijfe 

mmicit^mi:. ux2o •c©**ijSiLfc. s*^©^® i 
8a. ^iHi 8 b. }*ii^g©*Hi 1 b©jas*-en 
■etiSfDEi/ytic^. *n^n3 5 0'c. 3 4 5*c. 2 

5 -C-C* -:>/<:. C©'?X/^-«^$|g«. SWtCSo 40 

[0054] (iQ60ll4) 3a6«>93{c*st»-C. Stt©* 
Si|(*©*D«lt-tS»-{cJ:or2 kW©J»S* 

Lr2 o-c©**sfeu/c. irb«*&sig©ta***fBai 

L . «ffi 18a ©SS^ilje L -3-^ C ©aS^rStSic 7 
''^-iSSffil 8 aCC^tLrAS^b-CliSJ^Si. Sttrt SO 
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(005 5 3 (tmmz) ms^msicisi^x. -b^zv 

i';^»©S*ti?$aiigg<!: =&r Jl/ 5 ^-^A^ -^JC J: 
(*©Sfi*^S{cS-CKTS-e-5i. «tti?^S^<!: 

(005 6) amms) mmmsicisi^x, ■b^s.v 

LX. 2 kW©|^?:^Ml 8 afflltCAS^b. ^ilSlg 
©S^3iK{C?ftJ®iO-C2 0'C©*«:daL<yc. C©i)SS. 
•fe-5 5-^i';^K»^^-t'5.i'l 8©Sffil 8a©Sfi[» 
4 5-C*r{aT0/c. 

[005 7] L*>D. ^ftT-cHzJXCOiJ^^cjaSfJ. 

5. cmcist). :?"o-fe;^{C!£^ft?aa*Jfl^AK4 0 0*C 
^Sl 8 a©SS?:4 OO-CK:$0®-r.5 
/t«i>{C> «*tl 8«©fita^«JtcS!*U-cm;^*^ 
l/> LiP-L. C©/c*{C{3:fii*&-r-5«** 

3 -S-Si^^dJAo/c©-?. f^*©Sfce*?R 

'if3:fmi:n-oX^mt<Dmm<om&i:±M$iiJ: '> 

«r«^L/rt>€.r;U5-'iJA5'5©S^gK:j:oT:, i 
^:^-fe>5^y- hju^fco 1 0 owj[j(±©i^*feigiL/t 

[0 05 8] <IISfiW5) ||JS{f!li{cte(,»-r:i^?P©W 

mtm^ t^^wti>ctic^r>x, c©/j-«E)a«:*iw 
si»«©e^*a <r ^ i,fcm^. 4 o o w~ 4 k w 
©AS*«is©aBfflrt-c. •?J:^^-ff^#g^Jt^©^ffi©ss 

=&4 0 0'C{C^SLr$(liSI-C#*Ci*5iigUfc, c© 
fli 3 ii^© X-^Scmffie:/^ X-^'tc J: S Alt 
[0 05 9] <llfi6096) HJSffiUJCfcl^r. /^^E®<^: 

*?&^»©il^©*ffi{cse-5rSiJgL./c, c©fe*. 
^;i/^-fig^^v^©affi©se[* 4 0 0 -cfc^SL-cso 

[0060] 

(^?li©^ai*] feU:i^-4/cJ:5«:. ^^tcititf, m 
^ « -7 X -v-?* H^F - A 6 ©«iS X N - 

?^$gg«:j:ora^{c?^aiLo-5. f}x.j^--U1^mi 
*©jafg^E«:J:-SJ»t&:t>{cJ;4B&»^> «^sm<i:?# 
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gi^^S|g<i:©[ffl«:/^^E® 9 ^SW^te^J^tt-^ x>'^- * 
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: ^$|g:£:iE^6(j(C^t- IK3@-t;'«-&. 
CH4] H3©:?-^X-r^4feseSg*^0i«;t>A:i# 
©K»fH*m-r*4ttaT?* -5. 

2a. 18a S*t©^E. 2b. 18b WS. 3 . 
2 1 Slit. 4 ^S^^i- -..i'liffi. 5 + 
<Djg^, 6 @3^g. 9 . 10.20 /^^E®. 1 1 

1 2 ?ftj«©«Eii8s. 1 3 ^m<Dm&n. 
14 ?&ji©gfni?L. 15 ^m^f'ji^comm. 18 

t-5r-ft*©»^9^+-^5'. 19 ffitS^<*. 2 
5 t/^XT^^SSigg, 2 6 iSSiSSffi. 3 6 



mi] 



Sa 20 to Hb *l 




m2] 
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